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m^m 1 1 mm* (wo & xxfmmnm (eij, E2j, e l i , 

EMI, ERi) ^o^ff^- (OS) OfS?S^fc«{i^^- K#ifc£^ 

&:£fcf3:fili£^~ H#ifc (PMD) (D^m&fT^&K&lv^ 

StfU?ftE (VI j, V2 j , UPi, UCi, -V 1 j , -V2 j ) £ LT'> 

CtMit5ilISJ±Ky7 h^^v^W»^fcf«^- K5>f( (PM 

d) <Dffim&'n?j>mo 

Umm2] {fift£&&& (Kl, K2, K3) (^^M^ i -ffci" 6#lf # 

^it^-t-^ 2-i<D±m^<DMW)m^mm^m^Atim ( i n) ©tc^^i^ 
mmmsis? b u (t) ) cj;otm\ m^h^ont^yit i 

cos U (t) ) ] *5£tFf-^Mf&: [sin U (t) ) ] (DH#^¥^^ 

(PHI) laotfr^, fi^gi 2 IBg^^feo 
[if 4 ] &ft£flI^£gm8&fBlfl¥«JE ( V P. 1 = V 1 * * ( t ) ) 

iotiftu p£M«i± »^ * < t h wm^mtzmwimB ^yy u ( t ) 

Iff 5 ] H»te*l£afl£*i>& < i fc8B#i$f;:£<B«<c>M 1 <£>*r- K£ 
(Pa) i^oTff ? > ff^2lBic^feo 

[ 8**^6] (Pa) KJ; U^jfe^-K^iftSrtT 5 

[S»*«7] ^- K^io^li±i^rit'iW^7 h U (t) ) &r 

a ) — K^tfeS&fHtlflWE [Vla=Vxa*cos ( y a - <£ ( t ) / 2 ) 
^fcteV 2 a = V y a * c o s ( 7 a - a a - (t) /2) ] ^J;oT|gtt)U 

, ^0j#p®i±^>^< khfoum^mhitL^y? v u (t) ) ©i/2t^ 



(3) 2002-53275 

ib [<f> (t) /2] <Dtiltti/7 h=»lM'>'BMfe [cos (ya-* (t) / 2) 
, cos (ya-aa-^ ( t ) / 2 ) ] (DBBMWiX*h 5 , »*3S 5 7 4 

[ff**S9] IMOTiJi [VI j=Vxj*cos (vi-* (t) 
) *fc»iV 2 j =Vy j * c o s (y j - a j - <f> ( t) ) ; j = 1 . . . n] 

&tt^u »©j«j«Eti^fe< t hmm^mmm^y^ h u (t) ) ^its 

*>;7 f. =/ih^ ^Hft- [cos (y j - <f> ( t) ) , cos (y j - a j - </> (t 
g(Vxj, Vy j ) *3«fctJ«/*fe Steffi ^ (y j ) ££351-5, R*#^2 3&»k 

is»*3Sio] ^-KiEifesg (Pa, pi pu) common 

[ff^l 1] KtfclfcS (Pa, PI. . . Pn) <^flR«id*5ftS^ 

«t £i T E Mfc^tFTMfflltfeS , If ^ 2 h 9 * ^*IJ&» 1 

[i#**Il 2] 3Eift«-fe^ (P j ) <Z>&m&8M (E 1 j , E 2 j , EM 
C 1 1 j , EMC 1 2 j , EMC 2 1 j , EMC 2 2 j ) &mW)ffl'MirZ>tz#)\Z 
, mCft^StS (V0 j ) Sr^Ti-S3EtWffilJ»«£E (VI j , V2 j , -VI j 

, -V2 j ) £{£ffl1-5, W3fc>Si*»e>i i*wi>1Vu&»iTO*t<0;*r$fco 

[wr*3gi 3] Atjw<om&iz&rtzftft& (os) ommmmmzm 

(out) <7>ffi«lc*3t-tSSMo|liMiffi3ElW (-<f> (t) ) ICiot 

[»*«i4] nsMita^h u (t) ) ^m^^tHfi^, ih^^ 

o 

[W*3g 15] n*±7i <Z)Sict^^t5Hfi»fifSi/7 h (<f> ( t 

[»*516] ISttifcti^^ h <f> (t) =Q*t£ffV\ ---CQ^igV^ 
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m-tZltlsbiZs fe%mzm&-tZ*£1%fa<Dtj:^fflmW3E. (VP1 ;Vla, V2 
a ; V 1 j , V2 j , -VI j, -V2 j ) Sr«^Wl-<0^ftffi U -^^fll 
<DMWn&bl,XMW&m (R) d^lS^$n5fHS?«H (VRi j) ^tlt 

5 , ft ^ i a»e> 1 6 tw^fn^ i igffiijco^& 0 

[flfjfc:«18] ^<HlO©Higi^ (SBCl. . . SBC 4 
) dS^3&< h 1 0©SIJ(7?flBjgjftf^*^- (SBC5. . . SBC8) <Z)^0Jt® 

fM»«1S6%SUO*^d*e>§ltStt^<»«*f^*^«»J»«ffi (UPl l. . . u 
P8 1, ucii. . . UC8 1) SrgtfBtSC ^i]fiP@i±«M0J 

^Bf(D$tJ^pftJ± (UP 10. . . UP80, UC10. . . UC80) IC^LT 
B.&\Z.%:oXi$*) ^ 'Pt£< inDfflmUE. (UPl. . . U P 8 , UC1. 

. . u c 8 ) <D0m^m^p^< t^m&m^o t ^xmn-tz, st^iaa 

[siNtgU 9] BfJ&<&SBM (d t l^fcttd t 2) ©teT$L Bf)££>»H 

(d t c 1 1 ^fcfSd t c 2 1) l3^R*f©tf|J^MS# (UP51. . . UP81 
, UC51. . . UC8lSf:(iUPll. . . UP41, UC11. . . UC 

4 1) &fe i f&$l\zM&fa$r (UP50. . . UP80, UC50. . . UC8 0 
4fcttUPl 0. . . UP40, UC10. . . UC40) -^f£i±, tflK 
%L<J%'fe<DWffi (d t t 1 4, dttl3, dttl2, d t t 1 ltfcftd t 

t 2 4, dtt23, dtt22, d t t 2 1) "I 3 \^W$LW$<£> 
tfsgff^f- (SBCl. . . SBC4ifcttSBC5. . . SBC 8) a>e>JW<DfflHS 
fftft**-?- (SBC 5. . . SBC8ffcfiSBCl. . . SBC 4) -SSTft^l- 
fcnSU £;fttafi*<j3FfJ£©JWM (dtcl2ffcttdtc2 2) ffcfltfMt-^ ( 
UP10. . . UP40, UC10. . . UC4 04fcttUP5 0. . . UP 8 

o, ucso. . . ucso) &fci%mz%:ft<DMft{m-%- (UP 11. . . UP 

41, UC11. . . UC4 1f/cttUP5 1. . . UP81..UC51. . . 

ucs i) ^#fr$*. z.tnzm<mfe<Dmm u 1 2*fc«d t n *3«ttj«$ 
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e>toR<@TJ££>WM (d t c 2 l£fcted tell) *teOflftft!Hi?tf>***£:SiJ 
©fiHfttfcfNK^ (SBC5. . . SBC8ffcliSBCl. . . SBC4) {d«fc 

o Tff 5 , nxm 1 8 fsic<o^fe 0 

[!#3f<Il2 0] 0J^t# (UP1. . . U P 8 , UC1. . . UC8) <D 

mmmft ( f 2 1 + f 1 1 , f 2 2 + f 1 2 ) < t h&uman&i-z x 

0 (R) fc:«fc 9 <£>£B5Mf "8" (UPill, UP i 1 2, UP11 

. . . UP81, UC11. . . UC81) ^51^1-5, WMSSl 8*fcBl 9 

[ft^2l] I10fiSjft^*f (SBC5. . , SBC8. SBC5 
' . . . SBC 8' f/c|iSBC5" . . . SBC 8" ) kW<T>mWBtfm=f- ( 

SBC1' . . . S B C 4 ' , SBC1". . . SBC4", SfcftSBCl' 
" . . . SBC 4' " ) fc<OJ|g^S:RI^««*fcM:S5**ixfc^fflift (PSP 

1, PSP 2) (Dm^Vnom^, ilO^OM^ (UP 5. . . UP 8 

, ucs. . . ucs) <D&{k&m&<om&&&&mwisit&&m<DX*<DW& 

it-B- (U P 1 ' . . . U P 4 ' , UC 1 ' . . . UC 4 ' ) (D&ikK&oX'Pft 

[»3ft3S2 2l £fliMf-*§- (UP1. . . UP4, UC1. . . UC4, U 
P5'...UP8',UC5'...UC8') firoSf (SB 

C 5 . . . S B C 8 ) * fcitm^m^- ( S B C 1 ' . . . S B C 4 ' ) t *§^«P 
(PMF1, PMF 2 , PMF3) £ £ < »^&;ft5ffiSiftff*?- ( 

SBC1. . . SBC4, S B C 5 ' . . . S B C 8 ' ) f^fc?), ^H^t-^ 

mmK2 3] &t&£*iti±®m (pspi, psp2) m^xm-k ( 

PMFl, PMF 2 , PMF 3) ^Ult^ii^ I l^ifO^ff^ (UP 
5. . . U P 8 , UC5. . . UC8) (Dm^XmW^m^^t^it^- (UP 

i'...up4',uci'...uc4') <Dmkt>mcm®i%^-tz>, it 
2 i * it n 2 2 isft 

[»*«2 4] IHDifM^ (PSPI, PSP2) CD^St-eJB^ (PMF 
1, PMF 2, PMF 3) ZmM-tZmiZ, $5 1 <Dm+<Dlftft®%r (U P 5 . . 
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. U P 8 , UC5. . . UC8) <D&4k&£Xfift\<Dm+<DM&fe& (U P 1 ' . 
. . U P 4 ' , UC1' . . . U C 4 ' ) <0&ft.1AE.tt<Dm&&&'tZ>> l**^ 
2 1ffc«2 2 IBgfc^ifco 

[»*52 5i wkomie&kftm* (sbc5. . . sbcs) om^um 

(SBCl. . . SBC4) <D& (n/2) J&S^<O9J<0«Jfctfctf*y- (SBC 
5. . . SBC 8) (Dm (n/2) t^Ll\ M^l 8^t)2 44W^f*l 

[If 5ft ^12 6] W\<Otiti&yWFtt (SBC5. . . SBC8) Offififflffl 

(SBCl. . . SBC4) <^^c (n/2) »Ml8^?)2 

5 *T?tfnvf 1 3®iai£©^fe 0 

[»*52 7] HftSBgc (n/2) l±4t^5, 1**31 2 6 fEfjO^&Co 

o«k^^!J^ (PBS) OA^ftiJ (El) C«U ik^A^^ 
Vy? (PBS) ©ffl^ji (outi, out 2) ^jg&1-Z>mttilR&i6ttm 

(E 1 l~E2n) $3£X$< L^OT-^ma (M) Sr^TU ^o^ff 
^ (OS) ©flS&SfctefiHfc^- K5>tfcSr3BKi-5«![»«JE (V 1 j , V 2 j ) 
^*££;h,5W^{£ (WG) zmX-lf? M*i± 7 hO/^V^ 

K#ffe (PMD) oif^^tfM (Kl, K2, 

K3) (CfeV^T, 

A^J((0l^3l«HtttB*»l# (PHI. . . ) *fcf«- (Pa) dSRrt 
itMi:tMtJ±K!)7 hofev^StaE^fcttffi^- K^fR (PM 

D) <Dffim&ft5ffi&&&® (Kl, K2, K3) 0 

(El l^LE2n) tt-tZmt&ft (WG) ^o^f-B" ( 
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OS) <73fiS?££fcf2«Br~ K#tfe (PMD) SrSEJE-t-S^J^iajE (V 1 j , V 

*-K#« (PMD) <P««£fT5ffiJft£ift« (Kl, K2/K3) d&^T, 
A^ffi!l^^ftffiffi3E»l« (PHI. . . ) *fctt*-Kaetfc» (Pa) &Wt 

^tlXiS*), 

zgj&ft: (WG) tf>j^fflfl<D®£ (EMC 1 1 j &V^UEMC2 2 j , EMC) £ 

it)f^*iSl:f&oTiS* (wo) (c^LT#i;^cM£^5®#^£-t- 

d) (Dmm^nomm^m^ uci. k2, k3) „ 

[n*S3i] m^ij{cgij(Z)ms^m§5 ( p h 2 . . . ) *^f«-K* 

Iff 3^113 2] ^<i^loOlMt;V (Pj ;. . . , Pn, Pa 

, Pz) is^y^i^Kfls: (wg) VX^^MtErt^ < U*tO*«c<^> 

(El j, E 2 j , EMC 1 1 j , EMC 1 2 j , EMC 21 j, E 
MC 2 2 j ; j = 1 . . . n , a, z) *5 «fctK U^OT-^ti (M, EMC 

o 

I ft Ml 3 3] #T E - TMfMt/V ( P j ) ^2 0<Z)^- K$&#m 
tt (El j £t>*E 2 j , EMC 1 1 j *5cfcrj?EMC 2 1 j ; j = 1 , 2, . . 

. n) &vmtz>*— F&y&mm (e i j *3«fct*E 2 j , e 2 j *3«tt^E 1 ( 

j+l) . EMC 1 1 j fc^O'EMC 2 1 j , EMC 2 1 j *3«fct*EMC 1 1 ( 

j + D ) mi^s.(Dmmxmirhtix\^, m^m3 2mm<Dm%im&& 0 

[Hfjfc^g 3 4] #TE- TMfH§|t;V (P V j ) *S 2 o<£Hr- 
®^ (El j*3j;t>*E2j ; j=l, 2, . . . n) 7b*Z>MrfL£tlXlBLft bfoX 
$3*9, T — ^Wm (M) (0 2 2o©#t4fct>#^ K3EifcMffi 

(e i j *5<tt>*E 2 j ) o*/&ssEm$nrv>5, tt*^3 2td.m<Dmm^^ 

[ff^35] m&Stefr (P j *3«fct*P (j+D, PVj*3«t^PV 

(j+l) ) M^||ftffi««WS:tT5SiJ03Sil^E11Snrv^, if^3 2^ 
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h3 4^<D\^-rti^immm<Dm^m^ (K2) 0 

iwi3ft*3 8] mmmmmm (phd w^f* (wo ^w-me 

t5 2o©ti (PHI, M) Sr^T-f-S, 8#3ft5(2 9A»?>3 l*WV»i*iX3&»l 

[it ^3 9 ] ^f*^*tL-c¥ft«^i-s^<D^- mm^mm ( 

ER2^V^tER3, EL2^V^EL3, EM2^^LEM3) Sr^T U ^ 
3teffiT# (OS) <Offl«*fcH:PMDSr^JE-t-5fB!l1W«E (UP2fcV^LUP3, 
UC2^V^tUC3) aMHe*&£*L*i*«# (WG) fc^S^ y~7\Z. «fc 5 , « 
Iff Ky 7 FO^V«if fc«IS*- KM (PMD) ©if^^'t 
(SUB1, SUB2, SUB3, SUB4) 1:1*31 ^"C 

xtim^mhmmm^ (phi. . . ) k*#ws (sBc a ) # 

D) <Dffim%ft (SUB1, SUB2, SUB3, SUB4) 0 

[SM4 0] ffl/7ffill^aiJ<cHftffi*»l« (PH2. . . ) $fcf**-K£ 
mm (sbcz) imtftbtix^z* 3 9 ia«t<offii&$iMg. 

rw^4 i] < 1 1 1 oofiii^if k^m (sb 

CI. . . SBC4, SBCa) y 7 ±Lt?m&fo (WG) KM^X^fKM 
fttSlfoMMi {ER1^V^LER4, ELl/i^lEL4, EM 1 & 
^UEM4, ERa, ELa, EM a ) \Z&*)ffi)&-&tlZ>, SMfcS 3 9 £fctt4 

[ffjfrtg 4 2 ] BU©iHJgSfef£*^ (SBCl, S B C 4 ) bilT*5 
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S}f£ U KttRiSjfeSr^*fctt«^iBjft<!M*3t^iftft: (PMFA 

, PMFB, PMF1, PMF 2 , PMF3, PMF4) Oifflfi^^^-frS 

[WIM4 3] ^<HlO(0«#)fe» (PMFA, PMFB 
, PMF1, PMF 2 , PMF 3, PMF4) (SUB, SUB 

1, SUB 2, SUB 3, SUB4) (Df- y 7 p *®|C*j'UT± 4 5 ° "C5£^UT 
*50, ^^fcg (IN, IN2, IN3, IN4, OUT, OUT1, OUT2 
, OUT 3, OUT4) i^WSH-SSlJ^XBifttftfP*^ (SBC4, SBC1) « 

[ff^il4 4] mhGLttiy?? (PHI, PH2) iLtf-^a^y^ 

[»*«4 5] ftfc-S- (OS) <Z>{B«fi*fcttffiR*- K#tfe (PMD) £ 
ffiSfOTfBf & 0 , <ttl o<z>fl3ift£tfcS ( S B C 1 ~ S B C 4 ) £#;Lfc 
(WG) tt-tZ<?y'7\Z£*) > SIiffK!)7ho^«^irdj: 
fliift*— K^tfc (pmd) <&*flt&fT5fl3Jft£!fcS (subi, SUB2, su 

B 3, SUB 4) (^*5Vn-C, 

'>ft<tti o<©au<ofliifi3e»ss (sbc5~sbcs) tmft btix& r> , 

Rffi«£*Was£#WK:fl3J£&&8& (SBC1-SBC4) © 5 l ■oogg&S 

D) (04fi««:fir3iBtftS*« (SUBI, SUB 2, SUB 3, SUB4) „ 

[fftjfc^ 4 6 ] SU©fl8»iftf^*^ (SBC5. . . SBC8) Ofifi&ffidffl 

^ (SBC1. . . SBC4) ©IS (n/2) iS^K©SUO«ifi»f^*^ (S 
BC5. . . SBC 8) (Dm (n/2) (C#£Ul\ ifr£*l4 5 iB«fc£>{lgi&£$$ 

o 

[»M4 7] 3«J(Offl|«»f^3R^- (SBC5. . . SBC8) ©fil»J#P 
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(SBCl. . . SBC4) (Dm in/2) «l~6-e&5, fiWt>S45^ 

ftn 4 6 nm<Dmi&&&&o 

[fl|jfSg4 8] BfjiEifc (n/2) fi4-Cfe5, f**3S 4 7 f5tfe^'(i«m 
[»5ft5C4 9 1 ffijfttftf^*^ (SBC 1~SBC8) <£> 5 *> 1 o«*r~ K 

[SM5 0] fSMf (SBC1~SBC8) OHloftyK 

[ttJlS3i5l] (SUBl, SUB2, SUB 3, SU 

B4) fc«fctf{BK»#fttl|ift#: (PMF1, PMF 2 , PMF3, PMF4) & 

[fft&55 2] i!^W(PMFl, PMF2, PMF 3 , PM 
F4) <D^tiH&&m&&Vm (SUBl, SUB2, SUB 3, SUB4) <Olfc 

(x, y, z) mtMmmmfo-tz>, »*«5 i£«t0ffitt&$«$. 

[ft^5 3] (PMF1, PMF 2, PMF 3) 

IK (PSP 1, PSP2) f± % <Si£fl^F#i*i£# (PMF 1, PMF 2, PM 
F3) &frVXtfe&Ziriftmtim&& (SUB 1 t SUB 2, SUB 2 h SUB 
3, tfc»SUB3i:SUB4) ^Hf^^^W (X, YSfcttZ) 
C^Ut, (SUBl, SUB2tfcftSUB3) ©ffi;&fl|-e4>fc < 

irfcifi&MKO 0 tt<<Rft$&& (SUB 2, SUB3tfc«SUB4 

) ©A^Jffid-C^Jfc< i 0° 4:fcUCV>5, ft**! 5 2 IBit^M^ 
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[stalls 7] mi&m&m^mmn (rx) ©PMDit^ (kom) 
Pi, uci) «sft$nfe3t-ftr# (os) d^Wbtis^—^^v Kflr# (b 

* (pbs) ^sa**nr*3 0, .Rffiisif— A^^y y^tta^fli (oun, 
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[0 0 04] 
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^TftJ ^^f^4#rFi»*cr)|S|SO^ft*^^^ $ tit V n 5 o 
[0 0 10] 
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ilTE- TMtt4g3EW»W:««*©A^ffl!l^W:t-J- So 
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[0013] 

«teiiH!^#£>fci><fc c<D#£\ ^SbTE-T 

[0014] 
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[0016] 
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mm^, #BU ikSlfcft V ^IJ p«j± id J; o Tig» £ ft 5 „ 
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mj&<om&* * fc « c o^iws & w«ti ^mm^ t> m x it £ s „ 

[0018] 
[0019] 
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hi i ^ k <t ^ ra&^&ss/ p MDi«SK i omrnmifi* £ ftr v ^ 5 

[0 0 2 2] 

^^§M^^>'^^>A•r•f^^b^feftTV^5#^ ^y7 7 Siii^ 
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[0 0 2 3] 

— K^tfeS&meiE 1 j , E2j ( j = 1 , 2, . . . , n) teSl^m^ft^fe 
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[0 0 2 5 J 

[0 0 2 6] 
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o »^U 5 5 0nm (-^V^-h/V) £ © 0 ft <9 jftft«^^ 
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|!1B#^TE^43j:Tj?TM^O^^f£E^'fitgiiM<f> (t) £3§£ £-#5 ~ £ 
t't § T E - TMf^ft -^(^^W(cSv^^ii^i-6^^7 t c«#fi:^ 

3t^<bffl$c£;ft-Tl^ 0 -^(D^lteF. Heismann, R. Ulr ichf, 
"Integrated-optical s ingle - s ideband m 
odulator and phase shifter"^ IEEE J. Qua 
ntum Electronics 1 8 (1 9 8 2) 4, 17 6 7~|7 7 II 

< US^^^tt^S ' t ^-e^^o d<D^i«l 9 9 8^8% 2 8 
frttiJP, #H#-^P 19839308. 3: "Polar isationst r 
ansformator mit einstellbaren Eigenmo 
den der Polar i sationselemente"^ : >b^b t)*'V k &> 
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J&^(3, JESV^|S|^rtli43V^ftj»<Z5NII«^b-Ceiti-*ifcdS-e#5o F. He 
ismann, R. Ulrich H\ "Integrated — opt i ca 1 

single — sideband modulator and phase s 
h i f t e r \ IEEE J. Quantum. Electronics 18 

(1 982) 4, Jg767~Jg771 M^£Z>M%1£ t> fcfflflP*EE<©&Klfc&S# 

fltfBv^M (t) (tefflSiSE/teffilgiffl) &ftt>M. ^ne>©TE*3«tt/T 
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^«nf^y|f c o s U (t) ) ^(W^Vlliiks i n U (t) 
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#38?H£>j& i (omMmx^ ^^^(DAtim i N©»ii©iiTE - t 
MfeiBfiiPH i dsfatt h fix ^ <o , fr-^ttitimouTammtm 2 ©usst 

E - TM(t*H3E»I«PH2^W:^e>tL-CV^5 0 
[0 0 3 3] 

mmmm phi Kuassto&mjEv p 1 ^Disiiiaot, b#^«j^^ 

[0 0 3 4] 

it/mif i^^JTE^- KtfcftTM* — K©W©fift^«:fUffli"5-tt 

iot, ^MfcMi-saapwi* (t) k&mte&fflmmnfc mn-yyvns. 

) VP1=V1*^ (t) k<DtlR<D}£Wl£&Vl&tirM'tZZ. kftXZZo B#IW 
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t <Dffl<DitmM&fabmm-tz> ^ t &x% z> 0 mim^ t oxiEm^w^mt 

Appl. Phys. Lett. 4 7 (11), 1 985^12^10, fill 

1 3 7i~ii 1 3 9nfabmbfa-?hz> 0 m<Dtfmz&\^xi>, hft 

[0 0 3 5] 

M*LV^Sf±> TE - TM£d«M£H£|^®J±VP 1 =V 1 * <j> (t) 

t e.&*3 J: [ftm$©f^ com±(Dmmn ± * * n 2 * catc n^omm 

) bt£Z> 0 ^<Dm$ftmW:<t> (t) i^i^tvp 1 hWMtiLft^tsfo^ (0 5 
) o u^^iMMffivpi=vi*<t (t) +c&T5ji£-efe5 0 

[0 0 3 61 
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OlltllltVl j=Vxj *cos (y j)ifcBV2j=Vyj*cos ( 
yj-aj) ^/cftV 2 j = Vy j * s in (y j) C0^-e*^i"5 - b 
5 (iCt j liTE - TM'Mt^P j O^yf Ml) o aj 

^^tft^-t-S^S-efeSo ittVx j fcitfVy j ti«^E 1 j ^fc«E2 j <D 

[0 0 3 8] 

x j * c o s (y } - 4> (t)) ^fc«V 2j=Vyj*cos (yj-aj- 
<f> (t) ) ce^ltMfcc os (<f> (t) ) *3J:tfs i n ( 

4> (t) ) «H#^¥^/ffiS:^$^V^J: ^-e<f> (t) L 
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te=nmm*&£.zti ( u mnm n tn^x<Dmm^n^xz<DMmm^titz 
iv) , ±K<DM*mmft<i>&^%mmm&m&£cz£?iiz.tj:z> cms) „ 

[0 0 3 9] 

m 6 l^iti^^ h <S> ( t ) ©itt^^IWJIMffV 1 j 2 j <D 

Sag, "t" (^LT^^-O^o IWIWEVl j:£J;l>*V2 

^^i^^^^/-c«1^^>M^^^^$^^TV^s 0 (y j-<*> (t) ) =oco 
ft&<vm, cos (ti-* (t) ) =i-e*>«9> ^©iiu^»jiti±v 1 

j -ef«<a**fl£K:i£-t-5 0 B^¥^^i^^««^•Sr^^^v^(D^ SiE 1 j 

*3 £v*e 2 j «iM®j± k y 7 h t£ b-etbf^-rso ^tw£fs ( t ) o^r 

[0 0 4 01 

fetB^hiffvp^viM (t) ^ji^-f-^ft^^^Si-^mcfc^^ 
7 b £tL±mj±vp 1 +c^ji4Rurt x< > ccomi±«&te^ </> (t) + C/ 

V 1 &mm Lfcl^dfeCSo &^&ibMi&:c os (<f> (t) ) *3j;t£s i n (<f> 
(t) ) ^^^(^^tt^^^V^^ Mf£cos (<*> (t) +C/V1) 
*5J:t>«s in (<t> (t) +C/V1) t¥^fiS£^£ftV^ib-?;fc5o 

j£<*> (t) p^-^co^feiu^fi-t-s n ^^-e^s^t?, t^vp 1 = 

Vl*</> (t) T+^<h®^tL?)o 
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te - TM.immmm^x<>x^\m^^^m^-^m<Dmm<Dwmn, 

frzm&\z\mmfo^ffift-tzz.k&-?%Zo ~fob<nmi&£ foreman, w& 
mmmi± mmw±) vi j N V2 j (D-^jgti&ia-s^&^iy j £ 
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E2 j tl^tim C±£ S\zmVl£tlZ 0 :®|^Vx j = Vy j =V 

[0 0 4 3] 
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fBI»<&fcfcK:»tRL'r i fc«fc<, ro|f^i:*tttMif co s <<*> (t) ) *3 
in (<f> (t) ) <BB#M¥J£tefi?g5fcU W*.tf±2. 4 7^ry©f- 

J± Sr^-f 5 An * f* ± 7c / 2 K fa #3fs b v > t°- * fltff Z^-tzmhTE 

3o m#^«^«T E - TM&tSlKPH 1 , P H 2 0>&5ft«EV P 1 

[0 0 4 5] 

Hz (W^p^) ~ 1MHz (*iJ^/vy) (D%mft^hZ>o tctc UPM 

bfc^o-T^IJ(C« 1 /i H z (^^n^y) ~ 1 k H z £>!S|g^£3tf 5{g;^ 
[0 0 4 6] 

(t) ^J:^0#^^cfJfe#u^v^tb^^^^i-?)fc^! F )^c > mi 

Jd+gjSU-C^-jy^l £>tftfjfl!lfc:f&2<©TE - TMWHSPH2^Sltfeilt 
*3 «5 , ^<©tetB3EIIH««:*lH^JKBI«S:- * ( t ) ^tt^giTE - TMfltfB* 
fi^lS^i-So H 2 COTE - TMte*i*H«oaa^««H:, *^JfeffilTfttA^lfll 
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W*ilRlDS$SrBtr«t LT) IC1SVP2=VP 1 ^J;orftff-rsc 

P H 2 ttllt^ n So 
[0 0 4 7] 

mte&SLfcmmz. <t o tf«#^^ $ n s t # , m* (ommzts n s p md 

B S^cfcoTfTJbftSo 
[0 0 4 8] 

(omfc-t s nife^j ^02^$ tit v ^ 0 ^ * ^om^Ai <dw$\z.& rt 

S T E - TMM t'-A^^y -^PBSi ffl^ffiHteffi^KW&i: &|&ttr£, HI 2 

o©ffl^ioUTl, OUT2Sr^Ti-S3t^lFH43B^«<O^S:^r-f-So ^ftttfcS 
^«#^3fitt^?U«3»i6#WG^J:oT3e*$*^TV^5 0 -^©A^MIE 1 
^B»aE«l»*^ttPMD««SSt^:»l^$^^TV^5 0 ffiigt'-A*;^ 

l*»e>— (iitfTE) ^f,*l5^ -^©HJMQUT2^?) 

^ftt£*fLT£a3S-r3& (^©i^TM) ^4C5o fflMiJOUT 1 iSXXfiOU 
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[0 0 4 9] 

mommmh, PMDmm^xximm^^yu^^tDtcmztiiMwm 

y Y<Df£.\^P MD PMDC f*4Si£#gEtf> * , WfiJ f± > Mi£ if — A * 

fe* 5 Tt> «fcl\, HI 1 9 O P MDil^PMD fcliHtf MP T i 

Ltwi-Bii, 114, H7, us, nil, mi 2isxximi 3izx<onmi-z 

[0 0 5 0] 

PB S <D A^ftiJ E 1 — #»£:^TJ3>fM<0PMD*S0raS£D, ^ol^ll 

*5V^BIfaoiiiS3gtfe*s^C5«t 5l--t"5feftli:, y^P 

in$&(DMft%#mzpMDffim<DtcwzmW)i-zkm&&^\ dc py ? 

[0 0 5 1] 

ffilifibr— J*X7°V PB S©»Jli, ifcfcH. Herrmanl, D. A 
. Smi t h , W. So h 1 e r, "Integrated optical, 
acoustically tunable wavelength filte 
rs and switchs and their network applic 
at ions", Proc. ECIO 1993 Neuchatel, Swit 
zer 1 and, Hi 0 - 1 0 - 3 I©0 7 *3 XTfZ. - (-|Eife$^fc^ 
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[0 0 5 2] 

V x j = V y j = V 0 j CO^fl n\ 3E*«fW»«jEV i j ( i = 1 , 2 ; j = 1 
, 2, . . . , n) nirX'iZ— &mz.W8l,1±ti\WW£teftJ&{sXV 1 j =V0 
j * c o s ( y j — * ( t) ) ^fc«V 2j=V0j*cos (7 j-a j"* 
(t) ) <£>j£t£*^i-3£i:;&$-e#5o WiVO jOilfiTE-TM^ 

«Wlt^iltaj =±jE/2i&S£C5 0 ^^yj PMD 
*&«£>gjfcfcfl&5fc«>^ VO j i^id, l^lWoilKflttt^^i-S-i:* 5 
t^5 0 TE - TM*— YWtkftfttttlZtiLn (7 j - * (t) ) (7 J 

-oj-« (t) ) B#ra^B9i-5^n#ra^Mi-5* (t) ofiLmz, 
0 zxtiw<z>tiLft&mfflz£<>x&4££*izftm<i> (t) &^ri-5^«3TE - t 

*ie»oS!b*H:cix^HUT+i**ixS*^T?*So (A#fllfc*5tt5fltflXflW: 
«*fcit^«#©PMDt4i3*)PMDi«li|SI-0*4^5, ) 

*d <i> (t) ^tcn-txizz.mz^<mm^Mzj:oxmm 

k&X%fcm*<DM^co^±is(Dmw%%rt%M&K, ish\^'&j5\zW 
r©S**4rHiati-5fcaC>l^<<Z)^SbTE - TMttffiS«S*Rtt5it^-e* 
[0 0 5 3] 

(t+i^iw* (t) <o%t»t>xm^mi&mzm^x, ±x<dte - TMm&^ 
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/V^rHJEV 0 j * c o s (y j - <*> ( t ) ) tifctiV 0 j * c o s (y j - aj 

-<*> (t) ) iaotiit§£>iii^^ 0 sfto^oggiws-fe/i'^yttt^-c^as 

[0 0 5 41 

^^S^^/cmJ^cO^^-fe/W^^V^-C, TE - TM»t;KlV0 j * c o 
s (y j - <f> ( t) ) ^fcliVO j * c o s (7 j - a j - <f> (t)) (DSJ±£ 

iaot»^t, ^s<f> (t) ^-r^wiTE - TMWi^4t^ 

[0 0 5 5] 

ttiTE - TMiitifi<^ (t) %i / E&-rz>^mmm$ixz> 0 :^te-tm 

Ml^P a &?-yZ?(DAMmz.mVL (0 7) , ^o£,|^i^W^|©PM 

iaotft#t§TE - tmmp z ^y^^m^m^M-r^z kXfoZ 

m 8 ) 0 H] 7 cO^WJ-e«, F. He i s m a n n , R. Ulrichf, " 
Integrated — optical single — sideband mo 
dulator and phase shifter", IEEE J. Quan 
turn Electronics 18 (1982) 4, f 7 6 7 ~H 7 7 1 

HffV la=Vxa*cos ( y a - <2> (t) / 2) ^fzfeV 2a=Vya*c 
os (7 a - a a - <f> ( t) /2) £^tf^3 0 -Hkte, ^tWi+B^fi ( 4> ( 
t) ) (t) /2©fiffi>'7h$ilfc3^yitco s (ya-<f> ( 
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t)/2) , cos (ya-aa-tf (t) /2) ©J»^H*fe"efc5o - <^*^ 
K&ftS^E— aCD@^- Kf±, /KTV^ *S 2-S 3^Rtj3 

^T^iItffilfU (t) /2££#>5<7>-C, r<D«t 5(-UTX®fS*5j;t>*Y^^ 
ft] £ ^T-f 5 = tf-^Bfc Df^fy^TE^it; T M3E«<D ffl -»3PJ1 £ «t § 
(t) ftft*>tlZ>Z.k&$m%*lZ> 0 Maa^^aB, ftlj 

motets,, 

[0 0 5 6] 
[0 0 5 7] 

- TMflliMtTE - TM-=E- — F«i<Z)ft^tilTE - TMttffiS 
[0 0 5 8] 

woiiiTE - TMWia§^«ii^ (t) izMisxmm<Dmi&M%LZ 

[0 0 5 9] 



(27) 2002-53275 

, m 1 (^tl^bT^^^tb^iRlJ^TE - TMtttiSWS P H 2 SrKit S C t ^ 
[0 0 6 0] 

nES<oaS«ISS-feyKOft!l«l«BE (VI j % V2 j) &^Ktfifi 

§§1 fcffi^fflO«7>3E*«P z«(DTE - TM^m^nifi, »Pa , Pz 
K^^fTfrfc^t^K^fc*— K£ife«rfT5 «fc ^o-t©jS? 

[0 0 6 1] 
[0 0 6 2] 
[0 0 6 3] 

£ti5 0 wH»PMD*|fl|«Kl«:iiiaU ^ogv>T7t h^a— FPD(^ 
[0 0 6 4] 

:fc3fe£>PMDjf&0t«: N V i j (Vx j &J;<^Vy j) 4fc(±V0 j <Ojgfi|ft*3 
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[0 0 6 5] 

Vx j $3£X*Vy j (£fc«V0 j ) &£Xfiy j ^PMD|||i©itIfkt^ 

J&^)&\ t^^^^tim2o©fMtl±Vl j *5<fcT*V2 j 

#WU±vi j4o£0*V2 j #ft*Mff43J;tmffi^ 
[0 0 6 6] 

[0 0 6 7] 

^<0^§^ttae3Ei-SCit^«fcoT^*3*LSo 7^;^FI £>g»fc£;ft fettle 
®j±u l &m*xmi££tiZ>o l o*fe»*»:<ofHi«ffio^35ft^c:©«ffiu 

ffu l iJft^iiS, 

[0 0 6 8] 
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[0 0 6 9] 

$fj fflmrn. m n w t> 3£ l © & mt^ t - 1 p £ e> n z> ^Mit-t^ % mj± % 

±#i&iB £ lelitt-t- 5 £ a* £ 5 a> p> T? 5 o - H f-#P *. X £ « C tit- ft £ T 
[0 0 7 0] 

^ y ^± k & ft % mmomm £ & its u r > m*. mm-t ^>^mmt mm* t 

ritfi^KiMEl UE2 1, E12iE22, . . . , ElniE2 
n O^^: timr-^tSM(0 2 o<0f©BII©||tl:S) 5 , fMt^PVj 

[0 0 7 1 ] 

e - TMfe*B^M^PHi^tmk;jx-cv^ 0 a^^wp-f-^fcfed, nxfmn 

ni±V 1 j = V0 j * c o s (y j -4> ( t) ) £fc{*V2-j = V0 j * c o s 

( y j - a j - * (t) ) ^sfijffl £*i5 0 5*9 1/3 (Dmmxim 

l^5 0 -^(ABB, V0 j ttSt/TE - TM^ Kf i«^fe5„ j 
[0 0 7 2] 



(30) 2002-53275 

l^{|IJ{-< L^CtSEMC 1 1 j > EMC 12 j, EMC 21 j, EMC 2 2 j 
aSftflttttfeftTl^o -Jl©«ftEMC 1 1 j > EMC 1 2 j Jllfi*— K3S 
IM§*EV 1 j £fcte-V 1 j *SJP^.fcix5 0 t^fflOSIiEMC 21 j, EM 
C 2 2 j tlili±V2 j *fcfii-V2 j ^JB^.P,ii5, ~ ^tejttjiillojjill^mffi 
fi^bt^^^L04^l > L/4f£ttfc«S^frY{3:-f k£*vc^5 0 * 

#^&:b^L/2f~tti*&£;ft/rv^ 0 K&&3&«,EEV1 j *5j:t*V2 j £> 

Jzt>*^ *U£#e#-r5K1E«jE- v ij, - v 2 j v 1 j *3«tr^v 

K3S&£fT 5- r^rtH:MIS<75ffl«*lM3«ttJ«PMD««S:-sri6^ 
K^tftlS-fe^tt, ^(D^WiK^ftS^- H£&S* (-fc/u) PI, Pz, Pa 
£*Lfc^E— K**»P a, Pztfc(i^ftfit@v'7^PHl, PH2^tt5^ 

^Mfc^-e^< > DC 7 h(^tT^it&^^o'WJ: 5^3g*S:iK>5li 
Lj5:v>ijg^*5<);t;PMDi«^t^t(it5, 0fl;ltfa = 12O o *fc 
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EMC 1 1 j (Dftill^ mi±V2 j ^512©^- K3EiftS«ffiEMC 2 1 j 

M^]YI^(t5 3/^SfiL©l/4 (L/4) <Di«f^ tm3L/4 

HE 1 j , E2j ( j = 1 . . . n) l-J;oT#|j#£;ftT^£nTl^o 

<D*— K'^tl-fe^PM j KgitSr t^T?#5 0 

[0 0 7 31 

[0 0 7 4] 

IEEE, J. Lightwave Techn. 6 (1988) 7, |1 1 

fctb<D^~- KSElMfti: Utft^U ^^cfr^HMoMotefB^Mtete 
Hfll7& (¥SM) -CfeSo N4*ftflr$^3m, ieee, j. Lightw 

ave Techn. 8 (1 9 9 0) , H 4 3 8 4 5 8 H, fcit^I EE 

E, Photon Techn. Lett. 4 (1992), ^503 H~H 5 

Xi* 5 0 Tagungsband zur Optical Fiber Comm 
unications Con fare nee and Inter nation 
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a 1 Confarenceon Integrated Optics and 
Optical Fiber Communications (OFC/I OOC 
99) , po s tdead 1 i ne paper, PD29, SanDieg 
o, 1 9 9 9^2% 2 10-2 6 Bid, — igO^M 2£ir * is a Vd»fcPMDi 

mWifc (WiifPANDA7r^^) assures., 
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[0 0 7 8] 

m.9(Dmi&Mx*fc mmmnmio) , fliKxijis&ttxwffiteJit^zeiift^iRi 

Jg^a t N ft - tmilM&S fc*3 v ^ TaSK "C *> 5 „ /V^rlMfc te^H ± 

JlfitS^ELi, EMi, ER i (i = l. . . n) &&%t&tlX\^Z>o ::t* 
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fefe-t&o Z<DZ.kn, *M8ltf>ttfSE L i , E R i ©ffllufc(jfc5 7 ^ —/V 
DC Ky 7 htrgtt&i^i^f^tr^l-So tttt*mtt£>«*£<&*»*tt, ^ 
{JUIfMSEL i, ERi Offi«^tt63tiftdSi--tr^**D«)-C^*BJw«ftL-CV^5 

[0 0 7 9] 

KIEL i, EMi, ER i te± ? * > hik&tiX^^Z>(DX\ 4o0|ft^ 
ifSBCi (i=l. . . 4) j&X#£i-5 0 WHEM i te^iSftUi^fo 
•9, £.7f^J;t5^om®E L i , ER i te^^$WG<7^WcWi-^ttt7 

^T©tiEM i %m$tX~%Z> 0 ^IiJomffiER i, ELi PfflMmjEUP i ( 
i = 1 . . . 4) *M^%^k[z&<>xW5fo(DnMM. (TEt) 43j:t>^^|6] 
(O^M^ (TMiS) OMOlSftffitB^^ M*£CS 0 W^*<^itS»^-5Ti&-T? 

t^b^TE - TMttS^7 
$H-5fcfet^ m/±UP i (DO £te^&ofc«MUP i 0^^M-efe§ 

So fcfcXM^O^^V^«JSfjtUP i O^Wg(D^^{li^fcfe^^-efeSc * 
[0 0 8 0] 

fp^rWlEM i KftlsXMmUE Li, ERi legit ZfttzMBU C i ( i 
= 1. . . 4) ^W$tl5iTE - TM^KWH^ixS, IffUC i # 

m$imz-tt-tz>Y*\Z]^-rthx\^m&, w^ctffuci oMi/^t 

#:fcSo S^j-mjE^JzT^S^^nrcffiJEUP i*5J;t^UC i cD|a^-fr(-J;o-CT 
E - TM&ffiv/7 h*5«tt/TE - TM* — \*&&<D%ft?tl&1&(Dm&&t>*m&. 
X^ So r J: 5 &0&^fNf ^£ y W /W< y Vmm%& (Soleil-Babinet 
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-Kompensator) SBCi fc#1~5o SBCi <DMM<I> Itt— K^&Ofc^T E - 

oT^D, Lfc/^oT</> i = sqrt ( (bb* (UCi-UCiO) ) "2 + 
(a a *UP i -UP i 0) ) ~ 2) iaot4i:5 0 SM</> i flJ^T(-*5l^T 

<D-b<D^£oXfrt£fl& 0 ^aa, b b nMH^ XXJ^^t^^ ^ — ;V \t(D 
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0^Ll\ 
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e Techn. 6 (1988) 7,0119 9K~H 2 0 7H£#l$£;ftfc 
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^O^^^m-f-^fc^^; ^XL^tl^O. . . 7C/ / 2(D31M^^"f-^ 200 
SBC ^fljffl-t^ d 1 So ^COfcfe^HI 9 (d^oV^T S B C 2 ioXXfS B C 

3dsffiffl*ixs, W^(3illtSI^#t^$ix/tSBC4*s#fei-So ^fU ted ft 
te@^- l/4ift*K k Itffffl U dOS^- Ktt^.y^*E 

T^=tV\ »fttt*ffi^©3H*H«®*ft>§l#jedi-©-C, SBC4^SBC 2 
* « S B C 3 <t K> m Z>Z.k fi*~X?i* 5 k V ^ o * tJ^Sr^Ti- 5„ ^TflJ 

ffijS-r 5J*iftf£Ji-a3-£*i g ^-er ©S<d i / a fc&m k i^x ft m-t % 
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, C(Oli±iiDC KU7 h^<S(t^i^\ *fcf*BS;&»Lfl>gttfci\, ®i±u 
C4Mg*i\ c^e>o1it(c:*i-i-5UC4*3J;OTP4<0{BM«, — R#ftjfc:fil 

diuiDc b<Dt$7£Wc&$t>#>x$:%^^tc#>xhz> 0 

[0 0 8 2 ] 

5/7"*ffil^Lt4 5° (Dftm&fi-tZo SBC4©A^il:J3(t5RlfflStliS 

BC4©S^-e± 4 5 5 ©«St^3B#fc**t5<^t?, SBC 2, SBC3|iMlg 

^m^t^-yymmt(Dm{z4 5° ^d^tt?)@w«PMFAn, 
Mwi &teLxmxfz>m\^y i"C /^m*-!? hWsBci«, ^oi 

flt$&tf>m<£te y W /W< tf* 5/ h#i«3§ S B C 4 tf>^<D £ 5 1/4 
tt©fi$*5J:t;^SlR©l!RKifl»tTfcJ;v\ ^^VW/w^^j/ b*£ 

lt§|SBC2 N SBC3/5K. SBC 2, S BC 30W^it5iSfrWG 
<^MSir SBC1, SBC4Hfc(^5®fit»MWI ttiSfrPMFA, 

p m f b ^<Dm&omztzmm& t e> & & i \ e>^ y youmtzmfeo 

V&mzm^XiZn&fig.X'mWrirZZ k&X%Z>fabXhZ> 0 yW/^^'> 
HftUKSSBCl, SBC40i«^L-T»PMFA, PMFB^4C 

^y7%ikm<D%m, mmm&£.xfm&T<DmMiz£^x&:izz> 0 

[0 0 8 3] 

fy^ttyW/M^y bMfltS&SBC 1 , SBC4^f j/7°SS(^U 
«t 5t-*tlf^i-So SBC 2, SBC 3te£ fcl^O £4>fc< it n k<OfRK.&\^X 
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2, 0 3 = 0. . . tt)7c/2^f§SBC2, SBC 3 fc&ttS-fe^ 

l\ PMFA, PMFB^IW:9 0° y ^Cgl-ft 9 tttt 

loSBCl, S BC 4^#-^{- J; t9^^ofc1t^(D^:$*3J;U?/^/t«^SW 
I ioTSuiili^^fc^(-^xT3/ / 4^S^i LT#J#$*l-Cl^i&£\ TO 

[0 0 8 4] 

glll^^t, i©j;9«$Hfc^WMSUB 1. . . S 
UB 4 PMDtf^h 

H/tflg&^#^$g#PMF 1. . . PMF 4 <h #^£it~Cl' , 6o -<£>^i&#: 

«^fti¥«B#^^^5/^®^^uT±4 5° x°&v%\tmffi$ii$nfr±m$i 

b(DW)!±mti&4%Zbnz>o f^^AMKiiNi. . . I N4T^t), 

MiJf^OUTl. . . OUT4Tfc^ ^S/^A^JffiU I N 1 «|WJ0#(- PMDll 
m^ATlM INXfoV, ^;^#:PMF(Dt±}^/{|iiOUT«PMD|iif^O|il^;ffiy 
-Cfo?.o «^PMF1. . . PMF 4 0Hff^«, 03;U£j|g«ftfS5 0>£ 
^^•^tL^tL^S/^ttl^l^OUT 1 , OUT 2, OUT3-eYilI^tT4 5 
° SrftU ^^A^UJ I N2, IN 3, IN 4^-4 5° Sr^-f-J; 5 l-iWS^ 
HTl^So S B C 1 13 itFS B C 4 «MS U B 1 . . . SUB4T'tti 

m^m^m^^— wi/ ±®L&mk i^xm^-r^^k^mmk vx $ 
^z^nm&<%ny£W&i$&mm£irLx^^j:\^<DX\ sub 1 t^-ts sbci 

Wm^m^-t^) , SBCl*5j;t;SBC4iIJ;oT, #f^SUBl. . 



(37) &m 2002-5327 5 

. S U B 3 © S B C 4 ©Mi:^it 5 Rilt^l-f y ^ S U B 2 . . . SUB 

4©sbc ltDteMfr&ttZftCR^m&^&SirLZo ro^ili^iicf 

^SUB2. . . SUB 4lZ$3tfZ>mM<l> 2 = 0te£tf<l> 3 = 0lZj$\,^X, M 

w»»pmfi. . . pmf 4<Dm%hmmmmmmmisfrz>z 

[0 0 8 5] 

^^WSISSUB 1. . . SUB4±(OSBC2^J;t>'SBC3(ii'bi: 
^n^r'fLl ocD^e— K^^P i (i=l. . . m, CI "CHI 1 lt1im=4) 

(i + D %&&^z#m(Dmm*<D±m$ik%%-tz> 0 

[0 0 8 6] 

0 121: itmu s u b i (Dmm&mt^ £ titv^ s y w /w< ^ ^ h 

3ISBC2, S B C 3 It ^ wtltR®©^- fW^Ut^ !) , 
U-f /W<5 if* y hJftflN&S BC4^«fc5SBC 3©a^U^(7)fiS«t5 
»PMF 10R±W4i;5, l/4^«i Utl^tSMSiSB 
C lfej:t> , SBC2 iu^<^?&#:^ft§Rte.Kt£ S U B 1 IJ"Cfc £ *\ & 

^ftv\d\ 3=fr«mtb;h/rv^«£V\, c tite^fr^— K3E&»fc £ O Til® <J> 
a = 7c Sr^r-t-5HI(E»l&4R^ LTftfE-TSo ^(Dtcib^V la=Vxa*cos 
(y a - <f> ( t ) / 2) $S£X$V 2a=Vya*cos ( y a — a a - * (t) 
/2) § £ £ fci&m'Zfr 15 , CC-C (UP a -UP a 0) =Vla, Vxa 

= s/a a, (UCa-UCaO) = V 2 a , Vya = ;c/bb T&5 0 

</. (t) =q * t/^ji^tu c: z.-xsi>QM&\^mmx»foz> 0 nm<vm cmi± 

mftL&ftmt UT, y -7 b iiS SBCa©f$ttSBC2, SB 

c 3<DS£<Dfn^#u\ lISUBj (j=i. . . 4) Jifci&tts^— 

»^SBC2, SBC3««^{^?iJ^i-§Ci^T#5o - £ft 
bte^JE (UPj-UPj 0) =V1 j , (UCj-UCj 0) =V2 jllio 
XmWi&ft, ^<Dm^*%W\Z.£tLl-£Vl j = Vx j * c o s (yj-<f> (t) 
) *7c«:V 2 j = Vy j * c o s (yj-oj-« (t) ) ; j = 1. . . 4fc 
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iiAnWJte^*^ffii*«o *iftflcWGSr^bfe««EMj (j=l. . . 4, 
a) SrEttteWSE-faxtfUC j O = 0"e&5 0 ^^ICtllELj, ERjOT* 
l:i4^y77i^U^Of, tCT?«UP j o^ot^.<HDCFy7 

[0 0 8 7] 

^-^fcCiStesuB l (D\E\fc%mmi,xi>£ < , c<£>&K<£MStfB3gM* (t 

, i--etCS(JO*|fekl-*3^« «t 5t-, if co s (<f> (t) ) s in 

(t) ) <D^mm$?tz>k^o$kw*miz^x\^ 0 

[0 0 8 8] 

<5i^ti^ 0 Hi o*5ctt7i 2^»t5t<otlRl^x»f®*5J;"O s zeiR^iAiSr 

ELi, EMi, ERi(in = 8 Offifigjftf^*-?- S B Ci ( i = 1 . . . n) flS 

0{;iJ;*UiUP i*3«fctAJC i-VfoZo SU^Sfent^ifiT?**, 
[0 0 8 9] 

TOt5it«)(:SBC i tiiljffi* i =0. . . nZG-tZZtfrXZ, Noe 
, R. , Heinrich, H. , Hoffmann, D. , Endless 
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polarization control system for cohere 
nt optics, IEEEJ. Lightwave Techn, 6 (198 
8) 7, mi 1 9 9~H1 2 0 7MSr#.^$tlfcV\ £ {dlEttStvCl^ 

ffi&OJIWT^iJffl1-5 d h ds-e^t, ifc^ot^^/^W/i 1/4*3 

5 /tabid, i§3£<M=0. . . 2 tt£r^i-*2o<Z>SBC i dSjflJffl£*L 
T£3 "5, N. G. Walker, G. R. Walker, 'Polarizat 
ion control for coherent communication 
s ' N IEEE J. Lightwave Techn. 8 (1 9 9 0) , 14 3 
81-14 5 8K£#f$£;ftfcl\ gift -?*£*/ 2, tc, 7t/2^t5 
3oOSBC^jit^, Ufc^o-C«iPC^Wl-ls]<e"5IjSiJfcl/4»^«, 1 
/2»ft«*3j;t^#tJ<l/4iftS*^ffl-C#5o -tUdOV^teF. He i s 
mann, M. S. Wha 1 en, 'Fast automatic polar 
izationcontrol system', IEEE Photon Te 
chn. Lett. 4 (1992), ^50 3 ~|g 5 0 5 K&#f$ £*xfcV\ $ 

b\zz.(Dfztb\z.mmo. , . . 7c^^ri-ssBc j ^5liE7cSr^ri~ssiJosBc-et 

[0 0 9 0] 

ma x k<Dm^&MizmfRx»% &^i/7 j >-i>mm^ifcx*hz> 0 Z.(D 

#!| d) 1=0. . . tc/2, <J> 2 = 0 . . . re , & 3 = 0 . . . k / 

2Sr^ri-S3o©SBCSrflJffli-SCii^-e#, £7c:teiigM</> 1 =0. . . */ 
2, c/>2 = 0. . . rc^^S 2oOSBC&flJffl-f 5£ta*-C£5£i«r*;h 

$H"5fc#>^, ii$£0l = O. . . tt/2, (/> 2 = 0. . . 7i &^ri~5 2oOS 
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B C ZteMtDimFfX^m-fZ £ k 5„ 

[0 0 9 1 ] 

S fell 1 OO S B C4i»flfc^|lT?§, -^CO^^iiMOfP^mS^^^fij 
[0 0 9 2] 

Hg$t^#l§£<^#gt-M LtTgungsband3 der European 
Confarence on Optical Co mm unications, 
1 9 9 8^9^ 2 0-24 0, Madrid, Spanien, ^5 51, H5 

tuize^^^MLT, w±ffi$i(Di§£; z.fuz.tt\^xmmo. . . n%^-tz>i<> 

3£tu, 7r/2*fe«0. . . 7u, 0. . . 7r/2^f5 2 0©SBCMSf 

5o Huffi^- ir^b, t> 1 otf>^- K£ifcSk #>J;t«S BC^MI 

Mvffim&<Dnftkvxmmm^Hxhz> 0 mi 3(Dmmmxit-^m^mn 
(DWf&t>^&tLX\^fr\ m&<D±x<D5--x%m*<Dm^o^mt.itnmwi- 
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Ufc^— ^CiLT, ^ © J: 9 ^igf 5 4 S B C ^ - ^ ^(ilf ©ISf 

/2^fcte0. . . Jt, 0. . . ji/2^t52o©SBCT'fe5„ 
[0 0 9 3] 

^— ^ WifiUP i 0(^L<^fc(iO(c#b<iltR-r§C«!r^t?#§^ * 

»ci-.s< LWEiasaewucv^, ctie>ttffif^#p 1, p j, Pn, pvi 

, PVj, PVn, PMCj, PMj tiot#A$iitV^ 0 V 

S/^^-C*>5) «mjEV 1 j (-cfco-C*^$tL, @1±UC j «mi±V 2 j lc£o 
T *^ $ ti Z>o tf^ s/ KflHRS SBCjft, ^- KSJMS PVjdJ; 

[0 0 9 4] 
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/W<^yhif»SBCi (i=5. . . 8) dSftR#te?&oTftfcJ<0 4o<0 
(i = l. . . 4) fc«V*TRtte>*lTV^ 0 N££fcfaBU©S*0©»:<D 

*^«Mt^JSUTll*5S$^$*ttnf**6)*V\ £1*1211 4£>89Nd t 
1 rtfcl, /W^fcT* y hffii^SB CI. . . S B C 4 ais^<^«$fj^^ 

»*R^ag;*tbnT*5 5, COffiO«l|*f3:«iBi«JEE*fe«Wfli*fP^«JEEUP i , U 

*$n^«»3i'^'ffc©S^BB1"5fflr«SrS»t-5o routed 1 5l^$*LT 

[0 0 9 5] 

d t 4 OCT) SBC5. . . SNC8 (DMW^Bfe, HJBtU P 

i 1, UCi 1 (i=5. . . 8) Wot, ine><0«JE*Sfi|«lfil«l»^^iK 

§„ ^Ofc tol^M^lf^^k =- 1 £^T1-5UP il=k*UPiO,UCil 
=k*UCi0 (i=5. . . 8) &m$l£tlZ 0 1"CtrJfiflSUfc J: 5 CUC i 
Ot±3a3BWt^«Ot^«JEUV^ d*xt-56fe< SUM d t c l BCtt<wmMW±fe 
</>i=0 ( i = 5 . . . 8 ) K «fc 9 aMft^ae-fk U SBC5. . . SBC8 
ffitDM&it&^bfo, Lt^otUP i=UP i 0, UCi=UCi0 (i=5 

. . . 8) ^>7h$ti5 0 iiTfgf5ftsn^fliaitaE*ir^D5i**»sBc i 

. . . s bc 4 wiiti±©iiWi:j;oTii^ti5o JHIWdtclltp 
, iiti8<Dm&fcfiS3C5. . . SBC8^»lHfi^, itliS^CSB 
C5. . . S BC 8 T?J(B^lHfi1-5 i So SBC 5. . . SBC8t1i 

*B<Oii'&'fWS3feaS<x« SBC4<DiiMte*> i "5 £f#£1-SSbffr£<t 4 = </> 
4 O^fettftteltf 4 = o*-C«&/h£;fx, |r10#(v:S BC 8(D^««|Ria^^(/) 8 = 
ofabt 8 = 4> 4 0 1^*9^:1- 5o CK&dfcfSSIFKId t t 1 44 3 (-ft^tL§ 0 

[0 0 9 6] 

■*rtf>#£\ 2o(DSBC?TE - TM|it8'>7 hfcit>*TE - TM^^M 
{^CJt^iiiR£iX 5 It^h'ONDJh^iSi^ SBC8ftSBC 
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4<Dmm%%:rt-kOo i^TSBC7[«d t t 1 3t«'SBC3« 
£Sttt*>, S BC 6tt#9ffld t t 1 2"CS BC 2©tjSjSB4rgJtt*>, SBC 5 
f±SHMd t t 1 l-eSBClOiffiSrSlHo. CWTtSi:, SBC1. 
. . SBC.4tc:<i+B<oa^klc:ie&i|jteftjIUP i = UP i 0, UCi=UCi 0 
( i = 1 . . . 4) (D^tmfr&o ^t-SS^d t cl 2-CSBC 1. . . SBC 

fttefctK ^ofUUP il.UCil (i = 1...4)4rfct), fttffi^J&# 
£\ k = - 1 ^tt^UP il=k*UPi0,UCil=k*UCi0 ( i = 
1. . . 4) ££5o *©RH^H5&fll«^*I^C-5»*ttSBC5. . . S 
BC 8T*omj±^ii«J^P»-ctoTMff £*lSo r*Lfe©a5>fk^Ti-5t^ S 
BC1. . . SBC4«:Sfetf)^*JV^*)fft5o ffl^d t l~d t c 1 2« 
jg#3PE(£>Bl<£>¥*BT?*>5, SlWd t 2, dtc21 < d t t 2 4, d t t 2 
3, d t t 2 2 , dtt21, dtc22 &^-tZ>MW<D% 2 (D^WVte, 

m^mn^n^^xmmm^\^xnt>^ whsbcs. . . sb 
c8(Dm^ummmanxfsBci. . . sbc4hi^5 0 ^t^o^p 
ei, p e 2 , i-tefr>hMmwAnj±<D&&mmzmmmzmK>M£th% 0 mm 
tu^^ffu Pis uci o&ogteia i 4 um^ra t ©itt u-c^Six-ci^So 

[0 0 9 7] 

UP i = — UP i 0, UC i =-UC i O^SBCi ^Jx.*iU 
P 4 teJSPel d t 1 n dtcll, d t t 14, d t t 1 3 % d t t 1 2 N dtt 

1 1 <nmzj&umzu p4o^h, mffld t z^tmmu P4i^^^^a 

fctH^&gyfci-Sfcabfc:, up i l te^fijft^»"|-eteup i ! = k*up i o 

(i = i. . . 8) (d^u<ii*R$tL, j&©»ke-i xv&nfem-z&y, 

£{3UC i l=k*UCi 0{C^T«^5o Z.<Dm&, ^T<0*ffilC^WTO$ 
ttfc)KST«ff0^pt)!9 N -tfrtiSfelCDC Ky ^ h«££fcV\, dtcll, d 
ttl4, d t t 1 3, d t t 1 2, dt til, dtcl2, d t c 2 1 , d 
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t t 24, d t t 23, d t t 2 2 , d t t 21, dtc22^dtl, dt2 
l^tT/h§ <mVl£tiZi)* 1 g*)s £#kttfi- lfca!i-3< 0 r.*Lte^<7) i: 
«^gftm/B#l4£M^ < fcSO-C^TfiJ-CifcSo «»(0»||Wi#:«:, DC 

[0 0 9 8] 

S3RQd t t 1 4, dttl3, d t t 1 2, dttl 1 {C&tt Sftf^tti 
k&X% 5 0 EHKft^. tttWM d t t 2 4, dtt23, d t t 2 2, dtt2 
o BIJ©^Mi0!|-ef4, SBUfl dtcll, dtcl2, d t c 2 1, dtc2 2 CO lb 

UP i 0, UC i 0CDfc^C0^t^^m®®jEUP i, UC i #MEHi"5fc«>telx 
[0 0 9 91 

* jMfcte K <a 131*3 v vc , iPR «m«imi±co «fM iz m -t z> m 
&%$:$>z> 0 mft%s<D\xt>K>\z s %t»t>x±*ti&f&&^ mmizfcfflMPE i, 
p e 2 ©«ih .t <o &mz±%temfem%m-t 5 p fcteja-t-s r t 

^t?^§o z:<Dz:kte&Tz:fr&±!&mzmm^fo\ fW##Rf±RIB»itfsfc:*5 
v^TlP!^fe$4^5 3&^fe^iM$4^5ffii£^^SUP i 1, UC i 1 SrH^HjEU P i 
, UC i (D^Ofg^/h^ < ft 5 J; 5i-3i*Ri-5o iftHl 6 l^2oco 

sjpei, p e 2 {^^fc5«ffu p i i (Dmmm^mM(Dmw\xwtmmz7f:^ 

*LTV^ 0 il©tffUP i 1 1(»F2 1 (5E*fct±A©«F-Q-Sr^ri-SWiBI 

) #m*#fi i<©A<0|tK:#Lv^«fc5i::»&3*i* o i2©U±up i nii, 
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[0100] 

fc>1* J&»&3&f Ll^S BC (SBC5. . . SBCn) ^OSBCl. . . SB 

[0101] 

^tc—m^^^^m^mohh^^m^^^-hm^x\^o ^titk 

^j^ttfSBCttBU©*— IEEE Jo 

urnal of Quantum Electronics, Vol. Q E — 1 
8, # 4, 1 9 8 2^4^, f 7 6 7l-l7 7 1l!:fSt$ilT^SX» 
J:tJ«YetR^lRjS:^ri-5 = ^it!;^«>A#iifi{c*3»-t5TE - TM^-KM 
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r. tfcx%% 0 

[0102] 

feMmn<Dmfcwm^ftmmzm&i-%m<Dffi.&it%m-fz> mm 4o©sbc 

(SBC1. . . SBC4) COm-fr, ii^P$tLfc4oC0S B C (SBC 5. . . 

sbcs) i-£%&KcDfcmmm^^Mm&x»h^mx*hz> 0 t.tzi&mzti 
tcmco sBct itttt- K3Eifess43 j; uv * itftm&timtei&m £ ^ajg 

i-5#^tRtettf^»*fife"5rife-e«>5o ^iiliiitflEEE J. Li 

ghtwave Technology, 17, #9, 1999, I1 6 0 2I 
-116 1 6 1©^ (7) (11) l:iot^f))}<*5, -t^KSKSIsSj 

-t^^r s BCIfclK- K£*M§tf>*Mira:4>fc < b i>to&mz: 1 oj£fcf*|g$c 

7 r/ / 2^^-r5mi^C0 2OC0SBC (^fc«jg^ ^gg&ilJi tc / 2 £ 
|lt5 30CDSBC) tlJ^ot, 3t^"5Tl6^a!M 7c , * / 2 £^-r3SU<£> 2 
0©SBC (^^«ig^BTtg^jl^7r/2^^-t-5 3 0CDSBC) tCDD*^— 

frfomm\azmm^mj&£fL±u^^s\jB 2, sub 3, sub4«, n 

i(I7x-Xdtcll, dtcl2, dtc2 1, dtc2 2^HtJEUPi 
' , U C i ' , U P i " , UCi" , U P i ' " , UCi' " PMD« 

B^^Ji'^UfcmiEUP 8, UC 8co^mnm^^^^suB 2, SUB 3, SU 
B 4 t^tf Pi' , UCi' % UPi", UCi", UPi* UC 

i ' " <Dmi&X&oXh £.\t\ 
[0103] 
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1211 4i>>hffit)frteS: 5l£> i^©SBCOj||d tell, d t c 1 2, d 
t c 2 1, d t c 2 2^<Dm%W>ft/BLfcW)ft<D&&lZs m&fflw<w%m&7£it> 

58U<£>S BC©'fl&£ftffr£UP 4 0, UP 3 0, UC40 = 0, UP 8 0, UP 

7 0, up 8 o = o©MH"e (7>tt:ftW3fl3i'5i:3EflsS:^vllti-So 

[0104] 

l i^«t?fe5 0 PMD«l«#OA*fllI NJ&^titfrtMOUT 
[0105] 

^2|$?&f£ P M F 1 , PMF 2, PMF3 <D*tl?tiffife<Dm *. ttZtl^W&fc 
ftiffiStPSPltt, fy/MlOUT 1 , OUT 2, OUT3t*f^SS 
I^Lt^fTt^i^l-It^ll'rVN^o 2/ ^A^lllJ I M 2 , IN3 

, IN4m -<^P S P 1 {i^tL-^^^^SC^tLTSiatCfl^^fl-CV^ 
So il 3l^ttl(i^^L iNb0 3 ^H©Yit?fc5o |S| 2 0 T?«C<^C1 1 
BOUT1, OUT2, OUT3tfcttIN2 > IN3, I N 4 "CC0fS^0° ( 

PMF4iiOUT4tPSPll:?ftLt0 0 (Wr) C 1 1 5 0 

IH 1 O^SiC Lfc^oTMS^n^^^V^-rfL^^^C^ P S P 1 X»hZ>M 
& (r.4x«E|-e«j||la^$nTV^S) , Ht^v'ayPMFl, PMF2, 
PMF3, PMF 4cDHK]p3iMB^/& s ii^^SUB 2, SUB 3, SUB 

^StWl^P s p 1 &^lp s p 2 £&5*§i^ iiii|bi^$tit^5 

) , fl?£^2l SUB 2, SUB 3, SUB4 <D#«^S^&V ^^rft^ftR* 
^tSl^-fe^v'ayPMFl, PMF2, PMF3, PMF 4 <E>^SjPj§5P$ 

mX-lbZo &}<Dm&. MiliPMFl, PMF2, PMF3, PMF4(D^SH 
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ScDfc&CDP S P 2, P S P 2, PSP1, P S P 1 t^fEtfcSo *:<D®.<Dlfe 
[0106] 

. . SUB 4 (^ft^ftl! 1 3^t^^otij^$^T^5) ±<7)SBCfl|RlC 
iSBt^M^i^^ft < h hMU UfertSPMJB*f*Sr^Ti-6o S B c*3j:tf«E 
fi, SUBltSBCi, UPi, UCi, SUB2tSBCi' , UPi' , 
UCi' , SUB3t?SBCi" , UPi", UCi" , SUB4t*SBCi' 
" , up i ' " , uc i ' " xh<o, i = 1 . . . n^&SfcOifS. 

SBC1, S B C 1 ' , SBC1" , SBC1' " fl, Ztl^tKDAM I N 1 
, IN 2, IN 3, I N 4 ^B3|n] $ frlX& Y) , -^SBCn, SBCn' , SB 
Cn" , SBCn' " Itttl^fMD&JlMOU T 1 , OUT 2, OUT 3, OU 

it X 5 \z. 1 «fc <0 ±%^^m<D±X<Dmft~Z!1feXhZ> 0 n=2u©^tliufl© 
SBC ^tSfi^IW^ituiOS B C Sr^5*j£©SU©«lft3aW» 

[0107] 

SffU P i 0 , UPi 0' , U P i 0 " , UPi0"'lt SUB1. . . S 

ub 4<Dm cMiM&i i \ i iz&\,^xm£m—x$> z 0 m/±up io, up i o' , u 

P i 0" /UP i 0' " feZ.(Db%m$m— t&<9, li|£0fc4&LV\ PMF1 
. . . PMF 3 ^m^X^tl^tl9 0° ©Hl(E3&Sff*5ixSi ^{-ct 9, UP 5. 
. . U P 8 (^SE^fi, ^|£<Z>SBC5. . . SBC 8*5ctt^SBC 1 ' . . . S 
B C 4 ' F^^#£LftV^^<9., UPI' . . . UP 4' (bgtfft$*L 

fcMsl-cfcoTfltflr $il5o U C 5 . . . U C 8 jo =fc t^U C 1 ' . . . UC 4 ' 

MF-2 ©K^*J itJt^O S B C |I*t It, ^fcPMF 3<Dtfijy$3£Xfi&jj<DS 
BCC^ft ltfi!c «9 3to 0 *ixSfc^ii*Sbf^t Steft^i: ©M^SSStt^tL^nR 
CUt^-eHSbajaS-fe^^a >-PMF 1. . . PMF3©B5^*3J:t^^©SBC 
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-om^ftS «fc 5Ki-5o Uc^otSBCl. . . SBC4*Sai#Stlf^{J:&5» 
£\ S B C 5 ' . . . SBC8' , SBC1". . . SBC4" *5«tt/SBC 

5' " . . . sbc 8' " hmnmw*ftox\^ Q ^(D^t^K^mm^hn 

m^Xte^L&o SBC 5. . . SBC8«Wf:*5i^, SBC1' 
. . . S B C 4 ' , SBC5". . . SBC8" feitfSBCl' " . . . SB 

c4' " hmnwiftZftox^Zo z(Dztfemmm^hmmz^xteizz> 0 
sbc5' "... s b c 8 ' " <Dm^m\^tKmm^t<Dm(D^m^ PMF 

iMWCttSBCl. . . SBC 4<Dmi$W)i¥k BCfeWlftk <Dm<D&m<D%- 
^SBC5. . . SBC 8lZ£-oXmm-i-fLt£^^b&^fr>l-X\^ 0 
^tUSBC5. . . SBC8fc«tt;SBCi, SBCi' , SBCi" IC&tf 

, SfcSSUBl. . . SUB 4(Z)lgfi<]-C*V^i^Ml^It5^ 

[0108] 

HI21«SBC5. . . SBC 83oJ;I^SBC 1 ' . . . SBC 4' CDilTttf) 
tf^SUB 1 , SUB 2%ffrffek It, 35#d t c 2 2^©UP 5. . . UP 8 

, upi' . . . up4* (DmM&m— izmfetzzkifi-vz* ti±uc5. 

. . UC8, UC1' . . . U C 4 ' (C, 0 L < 

t5Ci^t^5 0 SBCI. . . SBC4, S B C 5 ' . . . SBC8' X 

Upl. . . UP4, U P 5 ' . . . U P 8 ' , UC1. . . UC4, U C 5 ' 
. . . UC 8 ' m%bfcZ> 0 
[0109] 

dtcllcp(-SBC5. . . SBC8, SBCI' . . . SBC 

4' <D&i&m^bmigm^co^mftftfr>foz><, ot— ©«»sbc i. . 

. SBC 4, S B C 5 ' . . . SBC8' ftmi&m^ft 0 tffUp 1. 

. . UP 4, UP 5' . . . UP8' , UC1. . .. UC4, UC5' ... 
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U C 8 ' as^&ttBU<0-£H&£ 5o 
[01 10] 

i&mtew±&£xf£czmm]ft^m-'X*ti:\^m&. <itc22, dtcii 

^IffiUpl. . . UP4, U P 5 ' . . . U P 8 ' , UC1. . . UC4 
N UC5' . . . U C 8 ' (O##«iKHft3&ffc<04>ft< h 3^t-^7n 

[0111] 

0° ^tl3i:9 0 o OftH^Mi^PMF 1. . . PMF 4 Sr&^i-SB'J 
[0112] 

PMF1. . . PMF4^mO° *5«fcT*9 0° tSUBl. . . SUB 
i-S^jfet^i-So fc^U©i^l:ttSUBl, SUB 2, SUB 3, SU 

[Em 

[02] 
[03] 

PMD««*<75^«)OfW»fiitS:^i-|2|lf*>5, 
[04] 

[05] 

[06] 

[0 7 ] 
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Hlt±l'0] ¥^13^2^120 (2 0 0 1. 2. 1 2) 

iffiiEftmwm*] mm* 

[f»^i ] mz.&mmm'tJi' (p j ) tfcuyw^t^j/ vmm® 
( s b c i ) t L>xm&*iW£'j>i& <thi mmfctikwm* ( p j , s b c i 

) (O— gPt?&53SClSfls: (WG) teXafflfflMM (E 1 j , E2 j , EL i, EM 
i, ERi) £^TU d>o3frf?# (OS) K5MR*2(B3Ei- 
5iili± (V 1 j , V2 j , UP i , UC i ) as^$*L5fiHft**g (Kl 
' . K 2 , K3, SUB, S U B 1 , SUB2, SUB3, SUB4) «fc 0, it 

^mjffi Ky 7 h<&fcv^a^£&£fcttffiHft*~K#tt (pmd) onm&ftofi 

ffjlJf£P«/E (Vlj, V 2 j , UPi, UCi, -Vlj, -V 2 j ) t VX'P 

d) (Dmn*ftD5i& 0 

m#&2] m$Lmm%* (ki, k2, k3) 
©it^ts 2^<D±m^<DmW}mmm^m^A^m on) tf>««-cj£*wfc 

iW'>7f (* (t) ) te«fco-cfTi\ M'>7hW3f^y||:c 
os (<f> (t) ) *5J:t>^^^M^s in U (t) ) ®^W>/i<i 

[!t^3] ms){tLWyy V <t> (t) t t>as#Wfc:Mm©±«SE 

OH 1 <©^»<ifflaEWI« (PHI) ^J;o-CfT9, IfrjfcS 2 fE*W>#ifco 

[KMSSU ] &ft^SI^£^1WS&0Jfl?SJE (VP1=V1*<£ (t) ) iz 

«toT»»L, Rffio»mffie^*< ^tia©wtcniMfi:+i'>7 h (0 (t) ) © 
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- K^iMS (Pa) (3i J; o m 5 , W^il 2 SEttO^Sfeo 

[!*5jfS6 ] Il©^-KiM (Pa) fcj; "9^-£&^- Kg&Srff 5 

[»*5C7] K^O^^±«rflT^tb^ffiv'7 h (t) ) & 

ft 5, »Jfc3( 5 6 sBifcO^fe, 

a ) — K&ifeSSftOffllWEV la=Vxa*cos ( y a - 4> ( t ) / 2 ) £ 

fciiV 2a=Vya*cos ( y a - a a - <£> (t) / 2 ) J: o tift U f£ 

(W»«ffitt^fe< ^taajHWi^sMfc+i^^ h (^ (t) ) ©i/2t<c^* 

(t) / 2 7 f3f^y|tc os (y a-<f> (t) / 2) , cos ( 

ya-aa-0 (t) / 2) 0|ft^B8*fcT?*S, It 5 7 *T»©V^i*il*» 
1 ^HBgc^Mifeo 

[ff^9] illffVl j = Vx j * c o s (y j -<t> (t) ) 
V2 j =Vy j * c o s (7 j - a j - <f> (t) ) ; j =1. . . nlttftL, 
KM»«ffitt^*< ttffifla«I^3S«Wfcffi'>7 h U (t) ) Ottffi^7h3f 
^y|tc os (y j-<fi (t) ) , cos (v j - a j - * (t) ) <DBJ&M 

m-?h<9, mm*frtePMDffim%mwi-5tcmmnfe<DMm (v X j, vy 

[It^lO] ^-K^jfeS (PI, • • • , Pn) <DfemiZ*3^X3HJ% 

mt*&Fim*3 x x*&Fim$ix*ib 5 , it ^ 2 & 9 * -eov ^ii^ 1 mm?> 
m&mn] ^e-K^^gs (pi. . . Pn) o^tc^T^ffimas 

T E i!2S*3 «fc D'TMliSt'fc 5 , ft**! 2 9 4 t'OV^ftl^ 1 ^lEgi^fe 

o 

[WsfcE 1 2 ] (P j ) OlHilS (E 1 j , E 2 j , EMC 

1 1 j , EMC 1 2 j, EMC 2 1 j , EMC 2 2 j ) £01^5 fctf)^ 
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±Wm (v o j ) tti-zmwnm (VI j, V2j, -VI j, -V2 j ) & 

[»3ft3Si3] A^ffiUoffi*{cfe»t53tflr-9- (os) conft^a^M^f 

^-W^IJI (OUT) ©^|:fett?.R^©iWii (-<*> (t) ) CioT 
[»3ft3Sl4] h U (t) ) ttH#IWWfc:HfcJ#lfc, 

o 

(3E3EW:JaC^:W*B*IB 1 Oil 2 9ff£JU$fcM^£;h/0^ 0 ) 

Itt*iKi6] iittffi«>7h* (t) =Q*t^fTV\ cd-ecm^u 

6/c#>^ ^^^^Mi-5¥^ecD^VN0J^mi± (VP 1 ; VI a, V2 a ; 
Vlj, V2j, -VI j, -V 2 j ) SrSP^W^O^ttffl —Jj^CDi&com 

mnj±kisXMmmm (r) d^is^^ns^mff (vri j) sr^-t-s, 

ft sfcjg i Tj^b i 6 f-e©^f^ i iRffiicco^o 

[»^18| ^<HloOiSi{^ (SBCl. . . SBC4 
) <irt)l o^SU^M&M^-? (SBC5. . . SBC8) 0(Bi&til$P 

UP 8 1, UC11. . . UC81) £gtt$t5C:£j&3-T?£, 

*mm^&u<numm± (upio. . . up so, ucio. . . ucso) 

I^LTS^4ot^»), ^<itlo©Ii«BE (UP1. . . UP 8, 
uci. . . UC8) <DH#p f flsp*«£'>ft< t hi&Umzo\z.m%l1rZ>, 

mxmi 9] mi<Dmm u t n ©uti, 120^ (dtcn 
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) $*KM2<D&tt<DW&fe-& (UP51. . . UP81, UC51. . . UC8 

l) SrJ£#Wfc:|$2©*ltfWM- (UP50. . . UP80, ucso. . . uc 
8 o) — ^ft$-fr> ^n\^m.<BS(Dmm (dttu, a t t i 3, a t t 1 

2, a t t 1 1 3; fete a t t 2 4, att23, d t t 22, d t t 21) cpt- 
ftStJ^O^ ^ ^ ^1 1 ©Hi^if (SBCl. . . SBC4) t>*bM2(D 

mi&iskftx* (sbc5. . . sbcs) *seflrwfcfc&u :nci<i4© 

SIBA (a t c 1 2) cp{-Hl^^f# (UP10. . . UP40, UC10. 

. . UC4 0) $rJ£#Wl-5Ri©S*f©*P#te# (upii. . . up 4 1, u 

C 1 1 . . . UC4 1) — m^^, ZLtl\ZtiL<#5<D9m (d t 2) *3<tt/$ 
bJ-«ft<»6©»3IW (a t c 2 1) ^^«jft»J«l©^^^Sr»2©«jS»f^*^ 
(SBC 5.-. . SBC8) |£«J:o-CfTV\ SB 5 ©831$ (at 2) <D*t-T#> » 

6 ©sura ( a t c 2 i ) tpizm i ©S*t©#ltfM*-S- (upii. . . up 4 1 , 

UC11. . . UC41) &fe%t#}\Zf& 1 <Dtoftfe-& (UP10. . . UP40 
, UC10. . . UC40) — ffif Z.ft\Z.m.<&7 <DWR (d t t 2 4, 

d t t 2 3, dtt22, dtt21) tplZ.ffi&fflmo*X?&%2<DffimmiP 
m^F (SBC 5. . . SBC 8) fab$$KDffiU8tft% s f' (SBCl. . . SB 

c4) ^jenrftfcusagu ^.iiKm<ms(Dnm (ate 22) ^mi©^ 

ft * (UP10. . . UP40, UC10. . . UC40) SrSfllf Wl-JB 1 
*J-©£B5M*-^ (UPII. . . U P 4 1 , UC11. . . UC41) ^Wtf 

v r*L^js«w^as<»i©»3iw (a t 1) *jj:^ej^*i<^2©fflw (a t 

ell) ^^{B«ftO»<O^^^Sr^2©ii»ttftf^* J F- (SBC5. . . SBC8 

(UP1. . . UP8, UC1. . . UC8) CO 
B#raat4> (F21+F11, F22 + F12) #'>ft < £ t jfiiHW^m^i- 5 «t 
5l-> 0Jt» (R) KX t) ©SP5HE# (UP ill, UP i 1 2, UPII 
. . . UP81, UC11. . . UC81) DMfgl 8*7cfil 9 

[!**«2 1] ilcOltif^f (SBC5. . . SBC8, SBC5 
' ... SBC 8' , *fct±SBC5" . . . SBC 8" ) tSIJOfiSSEtft^*^ 
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( S B C 1 ' . . . S B C 4 ' , SBC1". . . SBC4" , ^fcttSBCl 

' " . . . sbc 4' " ) k<Dm&&mc^m$i-titiift&&£tiit±mi& (ps 
pi, psp2) (Dm^n^m^, w, i <o*^©aj^Mt * (up 5. . . up 
8, u c 5 . . . ucs) <Dmk%m^(Dm&m&&mwi'fr-£-$i'&%<Dm z F<D 

tVMt^ (UPl' . . . U P 4 ' , UC1' . . . U C 4 ' ) <D&fclz£oX 
[Sl*52 2] HflfS*^ (PMF 1, PMF2, PMF 3) ££&£tL7t 

(pspi, psp2) (Dm^n mi (Dm^-o^m-^ (u p 

5. . . U P 8 , UC5. . . UC8) <D&fc& X t>^#0^0£B5Hf (U 

pi'...up4' ) uci , ...uc4') <Dmk&mcm&& : $rtz>. 

fH&m 2 0 * fctt 2 1 fSifc^iSfeo 

[ff*Ig2 3] HQfE*^ (PMF1, PMF 2, PMF 3) £HnC£fiSi£ 
(pspi, psp2) o^-etf 5 IKO^^W (UP 5. . 

. UP8, U C 5 . . . UC8) <D&fc&£XJ i &%<Dm z F<DWftii : fr (UPl' 

. . . UP4' , uci' . . . uc4' ) (Dmk&BLtttDm&.&G-tz, ft* 
*S 2 o * it ti 2 1 !E4fc<£>;£$fe„ 

[B*Jfc9* 2 4 ] glJ<0«S»tf*F- (SBC5. . . SBC8) <DMi&mffl 

m^F (SBC.l. . . SBC4) (Dm (n/2) ^ROglJOffiSEtftf^*-?- ( 
SBC5. . . SBC8) Oig: (n/2) ^^LV\ 1 8*»£> 2 3£-W> 

[ffS^Ig 2 5 ] SUOiBafetftf^*-^ (SBC5. . . SBC8) <£fil«J#P 

(SBC1. . . SBC4) (Dm (n/2) fil~6T?*>5, SMl8^ 

[Jl*52 6] SuSH#: (n/2) tt4"C*>S, tt*^2 5flB«tO^fe 0 

(PBS) (DA^iliJ (El) ^f&j&U |^tf-A^^ 



(76) 
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Vy? (PBS) (OmtlW (OUT1, OUT 2) ^w&'t&mi&iR&tettto 
[it^jS2 8] w^.tsagifts-feyV' (p j , pv i ) t.izny w/u^f-* 

y h»§§ (S B C i ) i Ut»^Wi'>*< i t 1 o©iiif^ (P j 
, PVj, SBCi) (O— *P"C*>Si»iftfl: (WG) &£XfifflfflW& (E i j , E 
2 j, ELi, EMi, ERi) d»o*fi# (OS) ^«^fcM^ 

\*ftn&mjs.-tzMwnj£ (vi j , V2 j , up i , uci) #w&$;jx 

§|gffj^ (Kl, K2, K3, SUB, SUB1, SUB2, SUB 3, S 

ub4) iz£<q s &mn&FV7h<Dte\,^mfc£&&ittem$i*:~h*ftWc (pm 

i t>jfi^e<JtiiSi5E^©^V^J^I«JE (VI j, V2 j, UP i , UC 
i, -Vlj, -V2 j) &J&]&tZ>¥8t (PHI, . . . , Pa, SBCa, 
SBC5~SBC8) &WfbtlX\<^Zs 

z. b z&mt-tzw.m'mR \*v? h©fcv^«g£* (pm 

D) 0««Sr.fT5»«c 



[»3|JS2 9] fuf2¥l£ (PHI, . . . ) \*AtjW<n&W)VLtt$m& ( 
PHI. . . ) ft^il 2 8 fEgt^^So 

3 0 ] flutes (Pa, SB CaJ_iiA^i©i 1 <0*r- K3Bft 
m (Pa, SBCi) "CfeS, 2 8 fiUfc'^Mll, 

[»3W3 1] tJH^IlJ^SIJ<D^tl^i|^ (PH2, . . . ) TUfcri^E— K 

(Pz) ^WbttTV^ 9**:H:3 0SBitO««3EiWo 

[ft 3 2 ] ftuHE¥l£ (SBC5~SBC8) lt'J>ft<kt>l ocOglJcD 
(SBC5-SBC8) K«SSEiftS«:3!5#W^SKO{B« 
(SBC 1-SBC4) •(D^lo^aiflBSrSltgtt, ^oc©«lSBSr5l 

3 3 ] m<Dm&Wii¥%* (SBC5. . . SBC8) <DMi&fflW 

(SBCI. . . SBC4) (Dm (n/2) 13, SROSUO««j*f^*^- ( 
SBC 5. . . SBC8) ©Sfe (n/2) I^LV\ f* ^ 3 2 sEifcO^Sc 
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3 4 ] BlJOffij&fttfs*-?- (SBC5. . . SBC8) <D{I«J$P 

(SBCl. . . SBC4) <£>$c (n/2) Iil~6tfc5, If 3fc*S 3 3 IE 

[HM3 5] tutem (n/2) «4T?feS, g*5#g 3 4 fSfc^ft, 
[ft^m 3 6 ] mffl&ftM* (SBC 1~SBC8) (Do hi Ofi^E— K 

K^ifeSS-efeS, »3ft5C3 2^3 5*T?eDV>Tft*>l«K*W>3£fll 

o 

[ft^Il 3 7 ] ffifetiiftm^- (SBC1-SBC8) (Doh<Dl of± y V 

[1**^3 8] (SUB1, SUB2, SUB3, SU 

B4) 43«fOHi«^3t*ifi#: (PMF1, PMF 2 , PMF 3, PMF4) « 

[1*5^153 9] (Kl, K2, K3, SUB, SUB1, SU 

B2, SUB 3, SUB 4) te~*yMV As^y^ t L,Xffi$.£tlX\^Z>, 

mmm 2 8 fah 3 8 * -c<zh 1 jRism^go 

* (pbs) tf&m&tixis*), sis^^/ys'^©tn^fli (outi, 

OUT 2) ^S^^lS^TSiS^^'ff^ttlTJ^tL^, SfM2 8A^3 94 

-ecov ^*xa> 1 5iagt(D^« 0 
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